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@ Monitor apparatus for audio-visual system. 

@ A monitor apparatus for an audio-visual sys- 
tem which Is so superior in user interface that 
the user can select a program to be displayed 
without being aware of audio-visual units con- 
stituting the audio-visual system is disclosed. A 
first control window for selecting one of 
audio-visual units of the audio-visual system 
and a second control window for designating 
an operation mode of the selected audio-visual 
unit are displayed on a screen of a monitor unit 
Designations of the audio-visual units are dis- 
played in the first window, and when one of the 
designations is pointed by a panting device to 
select a conresponding audio-visual unit, avail- 
able operation modes of the selected audio- 
visual unit are displayed in the second window. 
Then, when one of the operation modes is 
pointed by the pointing device to select it, the 
selected audio-visual unit is put into the selec- 
ted operation mode. Also an improved conb'ol 
menu displaying apparatus is disclosed. 
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This invention relates to a monitor apparatus for 
an audio-visual system, and more particularly to a 
monitor apparatus by which selection of one of a nunfv 
ber of displayed programs and selection of an opera- 
tion mode of an audio-visual unit connected thereto 
can be performed using a pointing device while the 
screen is watched. The present invention further re- 
lates to a display apparatus by which a controlling 
menu for selection of a program is displayed on a tel- 
evision receiver or a monitor unit of an audio-visual 
system. 

Audio-visual systems generally have such a con- 
figuration as shown in FIG. 20 of the accompanying 
drawings. Referring to FIG. 20, the audio-visual sys- 
tem includes an audio-visual monitor unit 171 and 
three audio-visual units including a video tape recor- 
der (VTR) 173, a laser disk player (LDP) 175 and a 
video tape recorder 176 integrated with a camera 
(such video tape recorder will be hereinafter referred 
to as camcorder). The video tape recorder 173 is con- 
nected to a first audio-visual terminal a of the audio- 
visual monitor unit 171 by way of an audio-visual 
cable 178; the laser disk player 175 is connected to 
a second audio-visual terminal b of the monitor unit 
171 by wayof another audio-visual cable 180; and the 
camcorder 176 is connected to a third audio-visual 
terminal c of the monitor unit 171 by way of a further 
audio-visual cable 181, so that video signals and au- 
dio signals of the video tape recorder 173, the laser 
disk player 1 75 and the camcorder 1 76 may be input- 
ted to the monitor unit 171. 

In the audio-visual system, when a broadcast of, 
for example, the sixth channel is to be received by 
means of a tuner of the video tape recorder 173 and 
displayed on the audio-visual monitor unit 171, the 
user will first manually operate a remote control unit 
(not shown) of the video tape recorder 173 to set the 
tuner of the video tape recorder 1 73 to the sixth chan- 
nel. Then, the user will manually operate a remote 
control unit (not shown) of the monitor unit 171 to se- 
lect the first audio-visual input terminal a of the mon- 
itor unit 171 while watching the screen of the monitor 
unit 171. 

With the audio-visual system described above, 
however, since only characters representing the 
name of a selected one of the audio-visual input ter- 
minals a to c of the monitor unit 171 are displayed on 
the screen of the monitor unit 171 like "Video 1", even 
if the user watches the screen of the monitor unit 171 , 
the user cannot know the image of which audio-visual 
unit the screen displays. Accordingly, the user must 
always be aware which audio-visual units are con- 
nected to the individual audio-visual input terminals 
of the monitor unit 1 71 . 

With the conventional audio-visual system, how- 
ever, selection of an audio-visual unit and selection of 
a channel are performed separately and are not han- 
dled in the same hierarchy. Further, since only char- 



acters representing the name of a selected one of the 
audio-visual input terminals are displayed on the 
screen of the monitor unit while the names of the au- 
dio-visual units connected to the audio-input termi- 
5 nals of the monitor unit are not displayed, the user 
must always be aware of the audio-visual units con- 
nected to the audio-input terminals of the monitor 
unit. Accordingly, user interface of the conventional 
audio-visual system is somewhat lacking. 

10 A modified audio-visual system is also known and 

shown in FIG. 21. The audio-visual system shown is 
different from the audio-visual system shown in FIG. 
20 in that it additionally includes an audio-visual (AV) 
selector 172. An output of the audio-visual selector 

15 172 is connected, for example, to the first audio-vis- 
ual input terminal a of the monitor unit 171 by way of 
an audio-visual cable 177. The audio-visual system 
further includes a tuner 174 as an additional audio- 
visual unit. The audio-visual units, that is, the video 

20 tape recorder 173, the tuner 174, the laser disk player 
175 and the camcorder 176, are connected to input 
terminals of the audio-visual selector 172 by way of 
audio-visual cables 178, 179, 180 and 181, respec- 
tively. One of the audio-visual units 173 to 176 is se- 

25 lected by the audio-visual selector 172, and a video 
signal and an audb signal of the selected audio-vis- 
ual unit are inputted to the first audio-visual input ter- 
minal a of the monitor unit 171. 

In the present audio-visual system, when, for ex- 

30 ample, a reproduction program of the laser disk player 
175 is to be displayed on the monitor unit 171 , the au- 
dio-visual selector 172 will first be manually operated 
to set so that the output of the laser disk player 175 
may be selected. Then, the remote control unit (not 

35 shown) of the monitor unit 171 will be manually oper- 
ated to select the first audio-visual input terminal a 
while watching the screen of the monitor unit 171. 
Then, a remote control unit of the laser disk player 
175 will be manually operated to set the laser disk 

40 player 175 to a reproduction mode. 

With the conventkinal audio-visual system de- 
scribed above, however, since only characters repre- 
senting the name of an audio-visual input terminal 
and an operation mode of the audio-visual unit are 

45 displayed on the screen of the monitor unit 171 like 
"Reproduction of Video 1", even if the user watches 
the screen of the monitor unit the user cannot know 
the image of which audio-visual unit the screen dis- 
plays. Further, since a remote control unit is provided 

50 for each of the audio-visual units which constitute the 
audio-visual system, the user cannot select a remote 
control unit unless the user is aware the image of 
which audio-visual unit the user watches. 

In order to solve this problem, audio-visual sys- 

55 terns have been developed wherein manually oper- 
able keys for confarolling a plurality of audio-visual 
units are disposed on a housing of a single remote 
control unit or wherein a change-over switch for au- 
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dio-visual units is provided so tliat one manually op- 
erable key is used commonly for a plurality of audio- 
visual units. However, since the problem that the au- 
dio-visual units cannot be controlled by means of the 
manually operable keys unless the user is aware the 
image of which audio-visual unit the user watches at 
present remains unsolved, the audio-visual system is 
difficult to use where it involves a large number of au- 
dio-visual units. 

Meanwhile, various displaying apparatus for dis- 
playing a control menu for a television receiver are al- 
ready known. One of the control menu displaying ap- 
paratus is shown in FIG. 22. Referring to FIG. 22, 
when a power source switch not shown of a television 
receiver, also not shown, is turned on, a control win- 
dow 143 is displayed at a left end portion of a screen 
141 of the television receiver, and icons 144 to 149 of 
a control menu for selecting a channel to be received 
are displayed in the control window 143. If one of the 
icons 144 to 149 is selected in this condition using a 
remote control unit or a pointing device such as a 
mouse not shown, then a program of the selected 
channel is received and an image is displayed In a 
major area 142 of the screen 141. During reception of 
a program, the control window 143 may be erased by 
manual operation of the remote control unit or the like 
to expand the area in which the image of the received 
program is displayed. It is to be noted that a further 
area 150 below the major area 142 and the control 
window 143 is used to display therein, for example, a 
displayed condition of the received channel in the 
form of a caption. Also the area 150 may be used to 
display part of the image of the received program 
therein. 

With the conventional control menu displaying 
apparatus, if the total number of items of programs 
constituting the menu is comparatively small, then all 
of them can be displayed in the control window 143. 
However, when it is tried to select one of a large num- 
ber of channels, for example, 100 channels or more 
such as in the case of cable television, they cannot 
be displayed at a time on the screen 141 at all. In this 
case, such a measure as to scroll the menu in the 
control window is necessary. Consequently, although 
those channels which are enjoyed comparatively fre- 
quently by the user of the television receiver are set- 
tled to some degree, the menu must be scrolled every 
time until a desired channel is displayed, and accord- 
ingly, much time is required for selection of the menu. 

It is an object of the present invention to provide 
a monitor apparatus for an audio-visual system which 
provides an improved user interface. 

According to an aspect of the present invention, 
there is provided a monitor apparatus for an audio- 
visual system which includes a monitor unit, a plural- 
ity of audio-visual units, and audio-visual bus means 
for transmitting data signals including a command, a 
video signal and an audio signal between said moni- 



tor unit and said audio-visual units, comprising: 

display means for displaying thereon a first 
control window for selecting one of said audio-visual 
units, a second control window for designating an op- 

5 eration mode of the selected audio-visual unit, and for 
displaying designations of said audio-visual units in 
said first window; 

pointing means for pointing a designation dis- 
played in any of said first and second control win- 

10 dows; and 

controlling means for causing, when one of 
said designations of said audio-visual units displayed 
in said first window is pointed at by said pointing 
means to select a corresponding one of said audio- 

15 visual units, said display means being operative to 
display available operation modes of the selected au- 
dio-visual unit and to put, when one of the operation 
modes is pointed by said pointing means to select it, 
the selected audio-visual unit into the selected oper- 

20 ation mode. 

The pointing means may include a plurality of re- 
mote control keys provided on a renKite controller for 
the monitor unit. 

With the monitor apparatus for an audio-visual 

25 system, if the first control window displayed on the 
screen of the monitor unit is pointed using the point- 
ing device to select one of the audio-visual units, then 
the second control window is displayed on the screen 
of the display unit, and accordingly, if the second con- 

30 trol window is pointed using the pointing device, then 
an operation mode of the audio-visual unit selected in 
the first control window can be set. Accordingly, con- 
trol of the entire audio-visual system can be per- 
formed by means of the single pointing device while 

35 the screen of the monitor unit is watched. 

Where the remote control keys are provided on 
the remote controller for the monitor unit, an opera- 
tion mode of the audio-visual unit selected using the 
pointing device can be set by means of any of the re- 

40 mote control keys. Accordingly, the user can control 
the audio-visual system simply without being aware 
of a source device under the plain concept that "what 
is observed can be moved". 

The pointing means may include indications of 

45 keys displayed in the second window. 

According to another aspect of the present inven- 
tion, there is provided a monitor apparatus for an au- 
dio-visual system which includes a monitorunit, a first 
audio-visual unit having a receiving function, a see- 
so ond audio-visual unit having a reproducing function, 
and audio-visual bus means for transmitting data sig- 
nals including a command, a video signal and an au- 
dio signal between the monitor unit and the first and 
second audio-visual units, which comprises display 

55 means, control window producing means for produc- 
ing on the display means a control window in which a 
channel of a program received by the first audio-vis- 
ual unit and supplied to the monitor unit and a desig- 
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nation of the second audio.Tvisual unit for reproducing - . 
a prograrn supplied to the monitor unit are.displayed ; 
atatinie, pointing meansfqrppinting^pne.of t . 
nel and the designation displayed in the control win- 
dow, and selecting means for selecting, in response 5 . 
to pointing by the pointing means, a program to be dis- 
played on the display^ means. .The pointing means- . 
may include a plurality of remote control keys provid- , - ' 
ed on a remote controller for the monitor unit. :. 

With the monitor apparatus for an audio-visual io 
system, a program to be.displayed can be selected by 
pointing the reception channel or the second audio- ^. 
visual unit in the control window displayed on the 
screen of the monitor unit using the pointing device. 
The selected program is supplied from the first audio- is 
visual unit or the second audio-visual unit to the mon- 
itor unit by way of the audio-visual bus means. Thus, 
since the channel of the program received by the first 
audio-visual unit and supplied to the nranitor unit and 
the second audio-visual unit which reproduces the 20 
program supplied to the monitor unit are displayed at 
a time, not only one of the audio-visual units which 
constitute the audio-visual system can be selected 
but also a channel and a program can be designated 
directly. Accordingly, the'monitor apparatus is. en- .- 25 
hanced in user interface. 

According to a further aspect, of the present in- 
vention, there is provided a monitor apparatus for an 
audio-visual system which receives and displays 
thereon various programs by way of a high speed 30 
large capacity digital communication network, which ■ .~. 
comprises display means,. means; for producing on. 
the display means a control, window in which a menu ., . 
of the programs. is displayed, pointing means for , , 
pointing one of,the programs in the.meinu displayed as 
in the control window, and controlling means for se- 
lecting the program pointed by the pointing means. 

With the monitor apparatus for an audio-visual 
system, a program to be displayed can be selected by 
pointing the menu in the control window displayed on 40 
the screen of the.monitor unit using the pointing de- ■ . 
vice. The selected program is supplied to the monitor . . :. 
unit by way of the high speed large capacity digital 
communication network. Accordingly, the monitor ap- 
paratus is further enhanced in user interface. 45 

According to a still further aspect of the present 
invention, there is provided a control menu displaying 
apparatus for displaying a control menu for selecting , 
a program to be displayed on a display unit, which • 
comprises first means for causing the display.unit to so 
display thereon' a control menu including severa!.-: . j 
items of programs, second means for storing therein 
access data corresponding to the items, third means 
for developing an instruction to change the display 
positnn of a designated one of the items in the control ss 
menu, and fourth means responsive to the instruction 
from the third means for conriparing the access data.- 
to the designated item with the access data to the 



other items and determining, based on a result of the 
. .comparison, whether or not the display position of the 
. . designated item should be changed. 

According to a yet further aspect of the present 
invention, there is provided a control menu displaying 
apparatus for an audio-visual system, which includes 
.. a monitor unit, a plurality of audio-visual units, and au- 
, dio-visual bus means for transmitting a command, a 
video signal and an audio signal between the monitor 
unit and the audio-visual units, for displaying a menu 
of programs supplied from the audio-visual units on 
the monitor unit, which comprises first means for 
causing the monitor unit to display thereon a control 
menu including several items of programs, second 
means for storing therein access data to the items, 
third means for developing an instructbn to change 
the display position of a designated one of the items 
in the control menu, and fourth means responsive to 
the instruction from the third means for comparing 
the access data to the designated item with the ac- 
cess data to the other items and determining, based 
on a result of the comparison, whether or not the dis- 
play position of the designated item should be 
changed. 

With t>oth of the control menu displaying appara- 
tus, the display positk)n of an arbitrary item in the 
menu can be changed in accordance with the access- 
ing condition of the user. Consequently, the items in 
the menu can be displayed in order, for example, be- 
ginning with an item which is selected most frequent- 
ly. Accordingly, those items which are accessed com- 
paratively frequently will all be displayed at a time on 
. . the screen, and one of them can be selected without 
the necessity of manual operation for scrolling or the 
; like. Consequently, the environment in which "a pro- 
' ■ gram enjoyed frequently can be selected immediate- 
ly" is provided. Further, if a relationship between the 
frequency of access and time is taken and the display 
position of an item of the menu is determined fore- 
casting a future frequency of access to the item, then 
a display of a menu which is further easy to use ran 
■\ be provided. 

The invention will be further described by way of 
non-limitative example with reference to the accom- 
panying drawings, in which:- 

FIG. 1 is a diagrammatic view showing a display 
screen upon manual operation of a remote con- 
trolling and pointing device of a monitor appara- 
... tus according to a first preferred embodiment of 

, the present inventton; 
;: .• ' FIG. 2 is a flow chart illustrating operation of the 
monitor apparatus upon manual operation of the 
remote controlling and pointing device; 
FIG. 3 is a flow chart illustrating operation of the 
control key inputting processing in the operation 
illustrated in FIG. 2; 

FIG. 4 is a flow chart illustrating operation of the 
remote contaxil inputting processing in the opera- 



4 



EP 0 560 593 A2 



tion illustrated In FIG. 2; 

FIG. 5 is a block diagram showing general con- 
struction of an audio-visual system to which the 
monitor apparatus of the present invention is in- 
corporated; 

FIG. 6 is a diagrammatic view showing the con- 
struction of essential part of a signal passing au- 
dio-visual buses of the audio- visual system 
shown in FIG. 5; 

FIG. 7 is a block diagram showing the construc- 
tion of an audio-visual monitor unit of the monitor 
apparatus; 

FIG. 8 is a block diagram showing general con- 
struction of a laser disk player constituting the au- 
dio-visual system shown in FIG. 5; 
FIG. 9 is a schematic perspective view of the re- 
mote controlling and pointing device; 
FIG. 10 is a block diagram of the remote control- 
ling and pointing device; 

FIG. 11 is a diagrammatic view showing the dis- 
play screen displayed with a monitor apparatus 
according to a second preferred embodiment of 
the present invention; 

FIG. 12 is a flow chart illustrating operation of the 
monitor apparatus of the second emtxidiment 
upon manual operation of the remote controlling 
and pointing device; 

FIG. 13 is a diagram illustrating access data han- 
dled in the monitor apparatus of the second em- 
bodiment with respect to time; 
FIG. 14 is a block diagram showing general con- 
struction of a tuner constituting the audio-visual 
system shown in FIG. 5; 

FIG. 15 is a diagrammatic view showing the dis- 
play screen displayed with a monitor apparatus 
according to a third preferred embodiment of the 
present invention; 

FIG. 18 is a flow chart illustrating operation of of 
the monitor apparatus of the third embodiment 
upon manual operation of the remote controlling 
and pointing device; 

FIG. 17 is a block diagram showing general con- 
struction of a video tape recorder constituting the 
audio-visual system shown in FIG. 5; 
FIG. 18 is a block diagram of general construction 
of another audio-visual system in which a monitor 
apparatus according to a fourth preferred em- 
bodiment of the present invention is incorporated; 
FIG. 19 is a diagrammatic view showing the dis- 
play screen of the monitor apparatus of the fourth 
embodiment on which a menu is displayed; 
FIG. 20 is a block diagram showing general con- 
struction of a conventional audio-visual system; 
FIG. 21 is a block diagram showing general con- 
struction of another conventional audio-visual 
system; and 

FIG. 22 is a diagrammatic view showing a con- 
ventional display screen on which a control menu 



15 



20 



25 



30 



35 



40 



45 



50 



55 



is displayed. 

pReferring'f irst~to"FIG75rthere ii shown an auciio^ 
visual-system in which a monitor apparatus according- 
toJhe_p]^entJnvention.is.incorporated._The_audio- 
5 visual^system shown in cludes an a udiovisual monitoF] 

allnif~21 with anj^Sidio-visual controlling functionr^ 
Wh ich is c onoected:tO:a-_video tape recorder (VTR) 22-| 
U (A > via audio-visual buses 26a and 26b,-further-to a-tunerJ 
.(TUNER) 23 vi a audio-visuarb uses.27a and 27b, fur- 
to theTto ari laser disk player (LDP) 24 |via audio-visual 
buses 28a and"28iranaWtf>ertoa carncorder (CAM) 
25 via audio-visual_buses 29a and 29brthereby con- 
Vstituting^a ring-lik e network ^ln particular, data output- 
tedrfor exampleTfrom the audio-visual monitor unit 21 
come to the video tape recorder 22 through the audio- 
visual bus 26a, to the tuner 23 further t hrough the au- 
dio-visual bus 27a, to the laser disk player 24 further 
through the audio-visual bus 28a and to the camcor- 
der 25 further through the audio-visual bus 29a. 
Then, the data come to the laser disk player 24 fur- 
therthroughthe audio-visual bus 29b, to the tuner 23 
further through the audio-visual bus 28b, to the video 
tape recorder 22 further through the audio-visual bus 
27b. and back to the audio-visual monitor unit 21 fur- 
ther through the audio-visual bu s 26b. 

^he-audio=visuarbuses 26a and 26b are accom- 
modated in a single cable and constituted, for exam- 
I I 
pie, from optical fibres and have the transmission rate 

of_10 0 Mbits/sec. Ti he audio-visual buses 27a and 
27b, 28a and 28b, and 29a and 29b are constructed 
similarly to the audio-visual buses 26a and 26b. 

■^Referring now toTF IGr6rt he format-of-essential-,^ 
part of a-si q nal which passes-the.audiO :i yisual busses ^ 
in the audio-visual system is shown. The sigriarfor- 
Ymat-shown-has-tlTe^f6mvof-a:packet:including-a-con- 
Jtrol bit set and data (a udio data, video data, a comj - 

\mand and so forth ). ) 

The control bit set includes a source address in- 
dicative of an audio- visual unit which has sent out the 
data, a destination address indicative of an audio-vis- 
ual unit of the destination of the data, and so forth. 

[ The data in the signal format include a command 7 
rforcontrolling an audio-visual unit sucj i'as the video — ^ 
^tape" recordeF22~ortlie~tuner 23, an audio signal 
and/or a video signal sent out firom the video tape re- 
corder 22 or the tuner 23 to the audio-visual monitor 
unit 21 , and so forth, and have a length in accordance 
with contents of the data. 



The; 



Co /\^ro ) 



^"Referring now to FIG. 7, the audi(3=visual monitor-~ 
unit incorporated in the=audio-visual system descri- J 



^ed hereinabove withjeference to FIG. 5 is shown in 

I '~ — _ — ^ 

block d iagram. InJ IG. 7, transmission lines only for a- 
video signal and an audio signal are each indicated by 
a thick line. 

The audio-visual monitor unit shown includes an 
infrared-ray to electricity converter (IR/E) 31 which 
converts a command sent out as infra red-rays (IR) 
from aTeiinote controlling and pointing deviS * (which 
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will be hereinafter described in detail) into an electric 
signal, and an interfaceJIF ) 32 wh ich transfers the 
electric signal to a control s ection 33 jThe control sec- 
tion 33 jpalyzes-the command'anci sends it out to a 
display^je ction 38.^ Further. the control section 33 
adds, in accordance with contents of the command 
thus analyzed, a source addr ess and a destin ation 
J ^dressjoj h e_data on which t he command foTcoivT 
] ^rolTing an audto-visual unit is carried, and sends outT 
the resulted signal into the audio-visual bus 26a by^xi 
way-of-an-interf ace~(I FfSi and an electro-optic cor^ 
verter (E/O) 35./Then^ntrol=sectioh^33"ihdu<ies~av 
f^ePU^central=prGcessingionit)?33a5whi_ch3ina[3ges:aL 
command-inputted-thereto -and j tetecte-a-program of | 
(;which^charffiel=li^^ CPU 33a 

stores a resurt~of the detection into~ari^ access data 
memory 33d constituted from an EEPROM (electri- 
c ally erasab le programmable read only memory). The 
GPU 33a further executes necessary processing;| 
^which=will be hereinafter described,-in=accordanceL^ 20 
wj thj_cootrol.procedure_or.progr am stored in a ROMJ 
Uread only memory) 33b. The control section 33 fur^ 
^ther-indudes-a-RAM-(random"access-memory)"'33c. 
A photoelectric converter 36 converts an optical sig- 
nal inputted thereto from the audio-visual bus 26b Into 
an electric signal and transfers it to the control section 
33 by way of the interface 34. In case the data are a 
video signal or an audio signal sent out from an audio- 
visual unit, they are converted into an analog signal 
by a digital to analog conve rter (D/A) 37 and su p plied 
to t he display section 38. Th e display section 38 has 
"arfimage display section and a sound display section, 
receives a video signal and an audio signahand'ais^ 

elays.them-asan.image.and.s.ound, J 

FIG. 8 shows the construction of the laser disk 
player 24 of the audio-visual system described 
above. Also in FIG. 8, transmission lines only fora vid- 
eo signal and an audio signal are each indicated by a 
thick line similarly as in FIG. 7. 

The laser disk player 24 include a photoelectric 
converter (O/E) 41 which^converts.an optical'Signal. 
inputted thereto through thie audio-visuafbus 28a into 
an electric signal, and an interface (IF) 45 which traiis- 
fers the electric signal to a control section 46 which 
may be constituted from a microcomputer. The control 
section 46 fetches data inputted thereto by way of the 
interface 45 if the destination address added to the 
data is for the controi section 46 itself, but if the des- 
tination address is not for the control section 46 itself, 
the control section 46 does not fetch the data., Data 
which have not been fetched by the control section 46 
are converted into an optical signal by an electro-optic 
converter (E/O) 43 and are sent out into the audio-vis- 
ual bus 29a. A reproducing section 47 reproduces a 
program from a laser disk based on the command 
analyzed by the control section 46. An analog to dig- 
ital converter (A/D) 48 converts a video signal and an 
audio signal outputted from the reproducing section 



47 into digital signals and sends them out to the in- 
terface 45. 

It is to be noted -that the connection configura- 
tions of the video tape recorder 22; the tuner 23 and 
the camcorder 25 to the audio-visual buses are sim- 
ilar to that of the laserdisk player 24 described above, 
and overlapping description.thereof is omitted herein 
to avoid redundancy. 

y- *Referring~how to FlBSr9a~ind'9Brih"e-remote-^ 
conirpllingrand-pointlng=devi(g^men 
bove is shown in detail. The remote controiling~ancJ 
pointing device includes a rernote "cdnfrblling and~> 
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50 



55 



pointing device housing SI'and severantranually^op- 
LerabjeHelgji^ilterproyided:© 
ringj ^irst th FlG. 9a, the manuall y operable elemenfe"^ 
includea-powersourceoH^off swltcK52^^^^ the.entire^ S 
aud^visuaUsystem^armenuron/offJswrt^^ 
ting th e audio-visual monitor unit 21 of FIG. Sto acoiy"^ 
d ition wRereiPr it"d isplays a menujthe^nj'arclick bu^^--^ 
ton/track ball 54rand remote control keys 55 to^SSl^K 
manuall y-jDperatinq aajudio-vlsuar unirseiecteiby 
the remote contro jiiog.and-pointing-device: 

Referring to FIG. 9b, several electric elements 
are provided in the inside of the remote controlling 
and pointing device housing 51, including a click de- 
tecting section 59 for detecting a click of the click but- 
ton/track ball 54 and outputting it to a control section 
62, a rotary encoder 60 for detecting rotation of the 
click button/track ball 54 and outputting it to the con- 
trol section 62, and an encoder 61 for detecting a 
manual operation of any of the remote control keys 55 
to 58 and outputting it to the control section 62. The 
control section 62 receives a command of any of the 
remote control keys 55 to 58 inputted thereto by way 
of the encoder 61, a manual-click operation inputted 
by way of the dick detecting section 59 and rotation 
of the dick button/track ball -54 inputted thereto. by 
way of the rotary encoder 60 and outputs a command 
to an electricity to infrared-ray converter (E/IR) 64 by 
way of an interface.(IF) 63 such as a driver circuit. The 
command is outputted from the electricity to infrared- 
ray converter 64 to the audio-visual monitor unit 21 
shown FIG. 5. It is to be noted that the power source 
on/off switch 52 for the entire system is omitted in (b) 
of FIG; 9. 

The monitor apparatus incorporated in the audio- 
visual system described above operates in the follow- 
ing manner. It is to be noted that operation of the mon- 
itor apparatus when the user wants to reproduce and 
display a program of the laser disk player 24 on the 
audio-visual monitor unit 21 will be described below 
by way of example. 

Referring to FIGS.. 2 and 5 to 9b, first, the user 
will turn on the power source on/off switch 52 of the 
remote controlling and pointing device. The control 
section 62 of the remote controlling and pointing de- 
vice thus produces a command to turn on the power 
source of the audio-visual monitor unit 21, and the 
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command is transmitted as an optical signal of in- 
frared-rays from the electricity to infrared-ray conver- 
ter 64 of the remote cbntrolling and pointing device to 
the audio-visual monitor unit 21. Jn^response to the 
opticals ignal, t he-contro|-section-33 of the audio-vis- 5 
ua!:tfioHitor-2-1-first-analyzes-the.command-inputted 
thereto-by'way-of-the-infrared=rayto"electricitycon- 
ver.ter-31-and-the-inter.face-32-ahd-per.forms-initiali- 
zation'theredf1ncluciin'g""confirmation'"of connecting 
conditions-of-audio-visual-units-connected-to'the-au- / io. 
dio-visual buses, detection of an aBnoigfar corfdition? 
and-SO-forth-(step-S1-in-FIGr2j.- ~~T"T T f^ ^ =^^=^ 
Then, the user will turn on the menu on/off switch 
53 of the remote controlling and pointing device (step - 
S2). Referring al so to FI G. 1 , in response to the man- ' is 
ual operation, the control'sectionrss'of the~audio=vis=7 
ual jTionitor-uriit-2-1=causes-the display section 38 to L : 
di sp^lay a first control window 3 o n the left side of^^ • 
Yniajorarea-2"on"¥ciisplaY¥cre*en'1"of^the-display sec-— r 
ltion.38.and simultaneou sly causes t hadisplay iectidrr=^ ; 20 
■3"8"toai"splay icons 4 to 7 indicating receiyjn g charir^ ls • 
and:icons-8=to 10 indicating the autiid-visuarunits-in 
the^iret^ontroLwiridow-S.'-Thecontrol'section'SS fur- 
ther causes the display section 38 to display a cursor 
(not shown) in the first control window 3. Here, the 25 
icon 4 indicates reception of the first channel, the icon 
5 indicates reception of the sixth channel, the icon 6 
indicates reception of the first program of broadcast- 
ing via satellite, and the icon 7 indicates receptbn of 
the second program of broadcasting via satellite. 30 
Meanwhile, the icon 8 indicates reproduction of a pro- 
gram of the video tape recorder 22, the icon 9 indi- 
cates reproduction of a program of the laser disk play- 
er 24, and the icon 1 0 indicates reproduction of a pro- 
gram of the camcorder 25. Ac"cordingly,-when-the 35 
us^^antetoenjoythe-brQadcastingofthe f iret chan^ 



nephe^user=should manually operate the dick Fu°e^ 
t on/track ball 54 of the remote controlling ancl p6inti\?g 
device'to-rtiove^tW-cureor to t(ie icon 4"ahd'cliclrit, 
but when the user wants to reproduce a program of 40 
the^ laser disk player 24, the tiser^should'^similarly 
move~the-cursor|to"th'e~it:on"9-and-click-the-click.b'ut- 
ton/track.ball.54? 

As reception programs to be displayed on the 
icons 4 to 7, programs which are enjoyed compara- 
tively frequently are set in advance by manual opera- 
tion of the audio-visual monitor unit or the remote con- 
trolling device and pointing device. A particular pro- 
gram (such as a news at seven o'clock) may be set. 
Meanwhile, audio-visual units (here, the video tape so 
recorder 22, the laser disk player 24 and the camcor- 
der 25) to be displayed on the icons 8 to 10 are auto- 
matically set at step S2 at which communications of 
data are performed between the audicM/ isual monito r 
unit 21 and the audio-visual units.] Accoirdingly, the 55 
\ user need not be aware of the audio-visual units con*^ 
stituting=the=audk>^visual=system=dif ferent-from t he-, 
conventional_audiO;;visua|^ystem. lt_isJo-be noted-/ 



that patterns of the icons may be stored in the ROM 
33b not shown of the control section 33 of the audio- 
visual monitor unit 21 or may be transmitted from au- 
dio-visual units indicated by the icons by way of the 
audio-visual buses. " • 

Subsequently, the user will manually operate the 
click button/track ball 54 of the remote controlling and 
pointin g device to select the icon 9 and click i t (step 
S3). ^In this instance, when the control section SS'oy- j^lcu^-f-in a 
^the audio-visual nxjnitor unit 21 confirms that the las= — > 1 1 -3 

|^i^^isk_player-24-has-been-selected=(steps»S4=andw ^tvi C 
S5), it causes the colour of the background of the icon ^qqI ,' g^r\ Cfi 
9 to be changed to indicate that the laser disk player jy 
24 has been selected arid causes a second control 
window 12 to be displayed below; the major area 2 of 
the screen 1 and further causes control keys 13a to " 
13j for setting an operation mode of the laser disk 
player 24 to be displayed in the second control win- 
dow 12 as seen in FIG. 1 (step S6). 

' Then, the userwill set the laser disk player 24 to 
a reproduction mode. Such setting may be achieved 
by manually operating the cHck button/track ball 54 to 
move the cursor to the PB control key 13a displayed ' . 
at a lower portion of the second control window of the 
screen 1 and clicking it or by manually operating the 
PB remote control key 55 provided on the remote con- 
trolling and pointing device. The processing when the 
former manual operation is performed is executed at 
step S7, and the processing when the latter manual 
operation is performed is executed at step 88, and 
details of them are illustrated in FIGS. 3 and 4, re- 
spectively. In the following, a flow of operations of the 
processing when the former rnanual operation i^' per-' ' ' 
formed will be described. 

Referring to FIG. 4, first, wh^h' the cursor Is ' 
moved to the PB control key 1 3a displayed on the au- 
dio-visual monitor unit 21 and the dick button/track 
ball 54 is dicked, the control section 33 of the audio- 
visual monitor unit 21 judges whether or not the PB 
control key 13a displayed on the display section 38 
has been o perated ( step_S.7_1.)._Then. if the judgment 
is YES, {he control section 33 of the audio-visual ^ f\^a 



monitor unit 21"confirms an audio-visual unit"selected=—-j, 
at present and reaagnizes that a control signal should=^ ^ 



45 be directed to the audio:yisual.unit..and here, the con- 
trol section'33 processes determining that an instruc- 
tion to reproduce the laser disk player 24 has been 
provided (step S72)n7ierrfh"eTS)ntirorsection-33 pro- 
duces a command-to set the laser-'disk;player-24 to,a 
reproduction-nnodei;addsiaicontrohbit-set-indicating 
[that the source address indicates the audio- visual7 
,r nonitoFiLinit 21 and the destiiiati5ri~address-indicate s 
the laser disk player 24. and sends out the resulted- 
(Signal to the audiovisual bWSiBa by way of the inter-? 
face-34-and-t he- electro-optical-converter-3 5:^(step 
,S73)r t hereby" completing the control key inputting^ 
\prQcessingr'-"==" — " . - 

The control section 46 of the laser disk player 24 
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fetches, checking the destination address added to 
the data inputted thereto by way of the audio-visual 
bus 28a and the interface 45, the data and analyzes 
the command. Then, the control section 46 sets the 
reproducing section 47 to a reproduction mode to ef- 5 
feet reproduction of a program. Further, the control 
section 46 adds, to a video signal and an audio signal 
outputted from the reproducing section 47 and con- 
verted into digital signals by the analog to digital con- 
verter 48, a control bit set which represents that the io 
source address indicates the laser disk player 24 and 
the destination address indicates the audio-visual 
monitor unit 21, and sends out the resulted signal to 
the audio-visual bus 29a by way of the interface 45 
and the electro-optical converter 43. The data sent is 
out into the audio-visual bus 29a come to the audio- 
visual monitor unit 21 by way of the. camcorder 25, the 
audio-visual bus 29b, the laser disk player24, the au- 
dio-visual bus 28b, the tuner 23, the audio-visual bus 
27b, the video tape recorder 22 and the audio-visual 20 
bus 26b. 

The control section 33 of the audiovisual monitor 
unit 21 fetches, checking the destination address 
added to the data inputted thereto from the audio-vis- 
ual bus 26b, the data. The digital to analog converter 25 
37 converts the data inputted thereto into an analog 
video signal and an analog audio signal and outputs 
them to the display section 38. The reproduction pro- 
gram of the laser disk player 24 isdisplayed in the ma- 
jor area 2 of the screen 1 , and a message 11 "Disk is 30 
displayed." is displayed below the area 2 on the right 
side of the second control window 12. Further, an- 
othermessage 14 indicating "Preparations for record- 
ing and printing" is displayed on the left side of the 
second control window 12 (preparations for printing 35 
are made when a printer is connected to the audb- 
visual buses). 



vaiji cfu^o ntrolikevsTthe stop'control ke fe.1.3t) if^h^|fast> 40 
fee^djn||(EF)' ront jpVkey i3 c; the ^winding \{R'B/i) — ? 
rconfro)|<ey">1'3arthe pause control key lfe^llfe-Kighr^ 
Jspfe%1d*sgarch:"cohthol:keyi13f,tthe;reveise«^ 7 
1 searchlcontrol ke y,.j3g, the .cha pter control key -1 3h J 
randjthg'feyel-seihVp'ter control keyl 3j) forcontrolfing^^^ 
lthV%iS^3Jisk:player:24-a ^ J 

)1 ofjthejaudjbT,\4isu^^ the laser-disk _ J 

rplayer 24'earrbe^t tolihy o^peration mode by moving 
Uhe-cursor-and-dicking-thiB-did(-buttonytrack.bal|J4;S 
While here the description of the case wherein a re- so 
production program of the laser disk player 24 is dis- 
played on the audio-visual monitor unit 21 has been 
given, when, for example, the video tape recorder 22 
is selected, various control keys for instruction of op- 
eration modes of the video tape recorder 22 are dis- 55 
played simSarly. 

It is to be noted that, when the user wants to re- 
cord a program being reproduced, if the cursor is 



moved to the position of the word of "Recording" of 
the message 14 and the dit* button/track ball 54 is 
clicked, then a message to select a video unit for re- 
cording is displayed, and accordingly, if the cursor is 
moved to the icon 8 and the dick button/track ball 54 
is dicked, then recording is performed by the video 
tape recorder 22. This similarly applies to the case of 
printing. Further, although the first control window 3, 
the second contrd window 12, and the messages 11 
and 14 may continue to be displayed during reproduc- 
tion of the program, if the menu on/off switch 53 of the 
remote controlling and pointing device is turned off to 
erase them, then the reproduction program can t>e 
displayed over the entire screen 1 . 

Since the flow of operations when the PB remote 
control key 55 provided on the remote controlling and 
pointing device is manually operated is similar to that 
of the case of FIG. 3, detailed description thereof is 
omitted herein. In this instance, since the four kinds 
of remote control keys including the PB remote con- 
trol key 55, the stop remote control key 56, the fast 
feeding remote control key 57 and the rewinding re- 
mote control key 58 are provided on the remote con- 
trolling and pointing device, it is possible to set any of 
those operation modes. Further, a signal generated 
by the encoder 61 when it detects a manual operation 
of any of the remote control keys 55 to 58 only desig- 
nates an operation mode but does not designate an 
audio-visual unit. 

As described so far, in the present embodiment, 
if the user moves the cursor to any of the icons 4 to 
10 displayed on the screen 1 of the audio-visual mon- 
itor unit 21 and dicks the dick button/track ball 54 to 
select an audio-visual unit, then it is thereafter pos- 
sible to set an operation mode without being aware of 
the selected audio-visual unit. 

Subsequently, a monitor apparatus for an audio- 
visual system according to a second preferred em- 
bodiment of the present invention will be described. 
Also the monitor apparatus of the present embodi- 
ment is incorporated in the audio-visual system 
shown in FIG. 5 and has such hardware construction 
as shown in FIG. 7 similarly as in the first embodiment 
described hereinabove, and overlapping description 
of them is omitted herein to avoid redundancy. The 
monitor apparatus of the present embodiment is only 
differentfrom the monitor apparatus of the preceding 
embodiment in that the control program stored in the 
ROM 33b of the control secb'on 33 of the audio-visual 
monitor unit 21 is different and accordingly the mon- 
itor apparatus of the present embodiment operates in 
a different manner. Thus, operation of the monitor ap- 
paratus of the present embodiment will be described 
subsequently with reference to FIGS. 5 to 7 and 11 to 
14. In particular, operation of the monitor apparatus 
when the user wants to display a control menu of the 
tuner 23 on the audio-visual monitor unit 2 1 will be de- 
scribed below by way of example. 
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Referring first to FIGS. 5, 7 and 14, the construc- 
tion of the tuner 23 of the audio-visual system is 
shown. Also In FIG. 14, transmission lines only for a 
video signal and an audio signal are each indicated by 
a thick line similarly as in FIGS. 7 and 8. 5 

The tuner 23 includes a photoelectric converter 
(0/E) 71 which converts an optical signal inputted 
thereto through the audio-visual bus 27a into an elec- 
tric signal, and an interface (IF) 75 which transfers the 
electric signal to a control section 76 which may be io 
constituted from a microcomputer. The control section 
76 fetches data inputted thereto by way of the inter- 
face 75 if the destination address added to the data 
is for the control section 76 itself, but if the destination 
address is notforthe control section 76 itself, the con- is 
trol section 76 does not fetch the data. Data which 
have not been fetched by the control section 76 are 
converted into an optical signal by an electro-opdc 
converter (E/O) 73 and are sent out into the audio-vis- 
ual bus 28a. A receiving section 77 reproduces a pro- 20 
gram selected in accordance with the command ana- 
lyzed by the control section 76. An analog to digital 
converter (A/D) 78 converts a video signal and an au- 
dio signal outputted from the reproducing section 77 
into digital signals and sends them out to the interface 25 
75. 

In operation, referring to FIGS. 5 to 7 and 11 to14, 
after the user turns on the power source on/off switch 
52 of the remote controlling and pointing device, the 
user will manually turn on the menu on/off switch 53 30 
of the remote controlling and pointing device in order 
to display a control menu on the display section 38 of 
the audio-visual monitor unit 21. Consequently, the 
control section 33 of the audio-visual monitor unit 21 
causes the display section 38 to display a first control 35 
window 3 on the display screen 1 of the display sec- 
tion 38 and simultaneously causes the display section 
38 to display icons 4 to 7 indicating receiving channels 
and icons 8 to 10 indicating the audio-visual units in 
the first control window 3 as seen in FIG. 11, in asim- 40 
liar manner as shown in FIG. 11 . Here, the icons 4 to 
10 are similar to those shown in FIG. 1 exceptthe icon 
7, which indicates the second program of broadcast- 
ing via satellite received by means of the tuner 13. 

Subsequently, the user will manually operate the 45 
click button/track ball 54 of the remote controlling and 
pointing device to select the icon 4 and click it. The 
control section 33 of the audio-visual monitor unit 21 
thus analyzes the command inputted thereto byway 
of the infrared-ray to electricity converter 31 and the 50 
interface 32. Then, the control section 33 produces a 
command to set the receiving section 77 of the tuner 
23 to the sixth channel and forward a signal of the re- 
ceived sixth channel to the audio-visual monitor unit 
21, adds to the command a control bit set which rep- 55 
resents that the source-address indicates the audio- 
visual monitor unit 21 and the destinatbn address in- 
dicates the tuner 23, and sends out the resulted sig- 



nal into the audio-visual bus 26a by way of the Inter- 
face 34 and the electro-optic converter 35. 

The control section 76 of the tuner 23 fetches, 
checking the destination address added to the data 
inputted thereto by way of the audio-visual bus 27a 
and the interface 75, the data and analyzes the com- 
mand. Then, the control section 76 sets the reproduc- 
ing section 77 to the sixth channel to effect reception 
of the broadcasting. Further, the control section 76 
adds, to a video signal and an audio signal received 
by the reproducing section 77 and converted into dig- 
ital signals by the analog to digital converter 78, a 
control bit set which represents that the source ad- 
dress indicates the tuner 23 and the destination ad- 
dress indicates the audio-visual monitor unit 21, and 
sends out the resulted signal to the audio-visual bus 
28a by way of the interface 75 and the electro-optical 
converter 73. The data sent out into the audio-visual 
bus 28a come to the audio-visual nranitor unit 21 by 
way of the laser disk player 24, the audio-visual bus 
29a, the camcorder 25, the audio-visual bus 29b, the 
laser disk player 24, the audio-visual bus 28b, the tu- 
ner 23, the audio-visual bus 27b, the video tape re- 
corder 22 and the audio-visual bus 26b. 

The control section 33 of the audio-visual monitor 
unit 21 fetches, checking the destination address 
added to the data inputted thereto from the audio-vis- 
ual bus 26b, the data. The digital to analog converter 
37 converts the data inputted thereto into analog sig- 
nals and outputs them to the display section 38. Con- 
sequently, the image of the sixth channel is displayed 
in the major area 2 of the screen 1. In this instance, 
while the display in the control window 3 may contin- 
ue to be displayed, if the menu on/of f switch 53 of the 
remote controlling and pointing device is turned off to 
erase it, then the area in which the image of the sixth 
channel is displayed can be increased. It is to be not- 
ed that the area below the area 2 and the control win- 
dow 3 is used to display; forexample, a displayed con^ 
dition of the received channel in a caption. The image' 
of the program received may be displayed also in this' 
area. ■ '" .' . .' ^ • 

The selecting operation of the sixth channel is 
completed with this. Subsequently, ah operation 'of- 
changing the display position of a control menu will be 
described. . .> • ■ . ■ ■ " ' ■■■V'-.'-' ^ . 

If the user manually operates the remote control- 
ling and pointing device to select for example^ the 
icon 4 displayed in the control window 3 and then en- ' 
teran instruction to change the display position of the 
item (here, reception of the first channel), then the 
control sectbn 33 of the audio-visual monitor unit 21 
reads out data of access to the first channel stored in 
the access data memory 23d and calculates the fre- 
quency of accessing to it for a predetermined period 
of time (steps S101 and S102 shown in FIG. 12). Sub- 
sequently, the control section 33 calculates the ac- 
cessing frequencies to the other items (here, the 
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sixth channel and the first and second programs of 
broadcasting via satellite) (step S103). Then, the con- 
trol section 33 compares the accessing frequencies 
thus calculated and judges whether or not the display 
position of the item indicative of reception of the first 
channel should be changed (step SI 04), and if it judg- 
es that the display position should be changed, then 
it controls the display section 38 to change the display 
position of the item (step SI 05). 

Here, while the judgment whether or not the dis- 
play position of the item should be changed may de- 
pend only upon the accessing firequency, if the rela- 
tionship between the time and the accessing frequen- 
cy is detected and the future accessing firequency is 
forecast using the relationship to make a judgment, 
then an item which is easier to use can be displayed. 

For example, the curve A shown in FIG. 1 3 indi- 
cates data of access to a seasonal program such as 
relay broadcasting of sports with respect to time. It 
can be seen that the accessing firequency is very high 
only within a particular time or season. Meanwhile, 
the curve B in FIG. 13 indicates data of access to a 
news program or the like and exhibits constant ac- 
cessing. Further, the curve C in FIG. 13 indicates 
data of access, for example, to a drama which has 
been started last October, and it exhibits t he tendency 
in which the accessing frequency has increased re- 
cently. In such an instance, the programs should be 
set such that the program of the news (for example, 
the first channel, which is watched constantly, is set 
to the uppernrast position, and the dram (for example, 
the sixth channel) is set to the second uppermost 
position while the sport program (for example, the 
fourth channel) which has not been watched recently 
is set to the third uppermost position. Further, if the 
control section 33 is provided with a learning function 
so that the item of a reception program or a reproduc- 
tion program which is enjoyed periodically every week 
is shifted to the top or an upper position of the menu 
when the time comes, then the menu becomes fur- 
ther easy to use. 

It is to be noted that, while, in the present embodi- 
ment, the present invention is applied to an audio-vis- 
ual system wherein an audio-visual monitor unit is 
connected to several audio-visual units by way of au- 
dio-visual buses which transmit a command signal, a 
video signal and an audio signal, the present inven- 
tion can also be applied to an audio-visual system 
wherein a command signal, a video signal and an au- 
dio s^nal are transmitted by way of separate cables 
or which consists of a television receiver by itself. ■ 

Further, while.the access data memory is provid- 
ed in the control section.of the. audio-visual monitor 
unit in the present embodiment, access data memor-" 
ies may be provided individually In the control sec- 
tions of the audio-visual units corresponding to items, 
of programs so that access data may be stored in the ..- 
access data memories (in particular, access data for 



a reception program are stored in the access data 
memory of the control section of the tuner, and ac- 
cess data for a reproduction program of the video tape 
recorder are stored in the access data memory of the 
5 control section of the video tape recorder) and selec- 
tively transferred to the audio-visual monitor unit by 
way of the audio-visual buses upon initial setting of a 
menu or upon instruction of changing of the menu 
position. 

10 Subsequently, a monitor apparatus for an audio- 

visual system according to a third preferred embodi- 
ment of the present invention will be described. Also 
the monitor apparatus of the present embodiment is 
incorporated in the audio-visual system shown in FIG. 

15 5 and has such hardware consta'uction as shown in 
FIG. 7 similarly as in the first and second embodi- 
ments described hereinat>ove, and overlapping de- 
scription of them is omitted herein to avoid redundan- 
cy. The monitor apparatus of the present embodiment 

20 is only different from the monitor apparatus of t he pre- 
ceding embodiments in that the control program stor- 
ed in the ROM 33b of the control section 33 of the au- 
dio-visual monitor unit 21 is different and accordingly 
the monitor apparatus of the present embodiment op- 

25 erates in a different manner. Thus, operation of the 
monitor apparatus of the present embodiment will be 
described subsequently with reference to FIGS. 5 to 
7 and 15 to 17. In particular, operation of the monitor 
apparatus when the user wants to reproduce and dis- 

30 play a program of the video tape recorder 22 on the 
audio-visual monitor unit 21 will be described below 
by way of example. 

Referring first to FIGS. 5, 7 and 17, the construc- 
tion of the video tape recorder 22 of the audio-visual 

35 system is shown. Also in FIG- 17, transmission lines 
only for a video signal and an audio signal are each 
indicated by a thick line similarly as in FIGS. 7, 8 and 
14. 

The video tape recorder 22 includes a photoelec- 
40 bic converter (0/E) 81 which converts an optical sig- 
nal inputted thereto through the audio-visual bus 25a 
into an electric signal, and an interface (IF) 85 which 
transfers the electric signal to a control section 86 
which may be constituted from a microcomputer. The 
45 control section 86 fetches data inputted thereto by 
way of the interface 85 if the destination address add- 
ed to the data is for the control section 86 itself, and 
analyzes and executes the command included in the 
data. But, ifthe destination address of the data input- 
so ted to the control section 86 is not for the control sec- 
tion 86 itself, the control section 86 does not fetch the 
data. Data which have not been fetched by the control 
-section 86 are converted into an optical signal by an 
electro-optic converter (E/0) 83 and are sent out to 
55 the audio-visual bus 26a. A receiving section 87 re- 
ceives television broadcasting of the predetermined 
channel based on the command analyzed by the con- 
trol section 86, and a recording section 88 records or 
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reproduces a television broadcasting signal received 
by the receiving section 87 based on the command 
analyzed by the control section 86 or a video signal 
and an audio signal of the laser disk player 23 or the 
camcorder 24 inputted thereto by way of the audio- 5 
visual bus 25a. An analog to digital (A/D) converter 89 
converts a video signal and an audio signal outputted 
from the receiving section 87 or the recording section ■ 
88 into digital signals and sends them out to the in- 
terface 85. A digital to analog converter (D/A) 90 con- 10 
verts a video signal and an analog signal outputted 
from the camcorder 84 or any other audio-visual unit 
and inputted thereto from the audio-visual bus 25a 
into analog signals and sends them out to the record- 
ing section 88. I5 

Now, operation of the monitor apparatus of the 
present embodiment when broadcasting of the sixth 
channel is received by the receiving section 87 of the 
video tape recorder 22 and displayed on the audio- 
visual monitor unit 21 will be described with reference 20 
to FIGS. 5 to 7 and 15 to 17. 

After the user turns on the power source on/off 
switch 52 of the remote controlling and pointing de- 
vice, the user will manually turn on the menu on/off 
switch 53 of the remote controlling and pointing de- 25 
vice in order to display a control menu on the display 
section 38 of the audio-visual monitor unit 21 (step 
S201 in FIG. 16). Consequently, the control section 
33 of the audio-visual monitor unit 21 analyzes the 
command and causes the display section 38 to dis- 30 
play a first control window 3 at the left end of the dis- 
play screen 1 of the display section 38 and simulta- 
neously causes the display section 38 to display icons 
4 to 10 indicating different programs in the first control 
window 3 as seen in FIG. 15, in a similar manner as 35 
shown in FIGS. 1 and 11. Here, the icons 4 to 10 are 
similar to those shown in FIG. 1. 

Subsequently, the user will manually operate the 
click button/track ball 54 of the remote controlling and 
pointing device to select the icon 5 and click it (step 40 
S202). The control section 33 of the audio-visual 
monitor unit 21 thus analyzes a command inputted 
thereto by way of the infrared-ray to electricity con- 
verter 31 and the interface 32. Then, the control sec- 
tion 33 produces a command to set t he receiving sec- 45 
tion 87 of the video tape recorder 22 to the sixth chan- 
nel and forward a signal of the received sixth channel 
to the audio-visual monitor unit 21. adds to the com- 
mand a control bit set which represents that the 
source address indicates the audio-visual monitor 50 
unit 21 and the destination address indicates the vid- 
eo tape recorder 22, and sends out the resulted signal 
into the audio-visual bus 25a by way of the interface 
34 and the electro-optic converter 35 (step 8203). 

The control section 86 of the video tape recorder 55 
22 fetches, checking the destination address added 
to the data inputted thereto, the data and analyzes 
the command. Then, the control section 86 sets the 



reproducing section 87 to the sixth channel to effect 
reception of the broadcasting (step 8204). 

Further, the control section 86 adds, to reception 
signals converted into digital signals by the analog to 
digital converter 89, a control bit set which represents 
that the source address indicates the video tape re- 
corder 22 and the destination address indicates the 
audio-visual monitor unit 21, and sends out the result- 
ed signal into the audio-visual bus 27a by way of the 
interface 85 and the electro-optical converter 83 
(step 8205). The data sent out into the audio-visual 
bus 27a come to the audio-visual nvsnitor unit 21 by 
way of the tuner 23, the audio-visual bus 28a, the las- 
er disk player 24, the audio-visual bus 29a, the cam- 
corder 25, the audio-visual bus 29b, the laser disk 
player 24, the audio-visual bus 28b, the tuner 23, the 
audio-visual bus 27b. the video tape recorder 22 and 
the audio-visual bus 26b. 

The control section 33 of the audio-visual monitor 
unit 21 fetches, checking the destination address 
added to the data inputted thereto from the audio-vis- 
ual bus 26b, the data. The digital to analog converter 
37 converts the data inputted thereto into analog sig- 
nals and outputs them to the display section 38. Con- 
sequently, the image of the sixth channel is displayed 
in the major area 2 of the screen 1, and a message 
11 "The sixth channel is displayed" is displayed in the 
area below the major area 2 (step 8206). In this in- 
stance, while the icons 3 to 9 may continue to be dis- 
played, if the menu on/off switch 53 of the remote 
controlling and pointing device is turned off to erase 
them, then the area in which the image of the sixth 
channel is displayed can be increased. 

The selecting operation of the sixth channel is 
completed with this (step S207). 

It is to be noted that a plurality of video tape re- 
corders may be provided in the present embodiment 
so that a broadcast received by an arbitrary one of 
them may be supplied to the audio-visual monitor unit 
21. Further, the tuner 23 for exclusive use may be 
omitted. 

It is to be noted that the present invention is not 
limited to the embodiments described above and va- 
rious modifications are possible based on the subject 
matter of the present invention, and they are not ex- 
cluded from the scope of the present invention. For 
example, a printing apparatus such as a video printer, 
a unit which outputs only an audio signal such as a 
compact disk (CD) player and a digital audio tape 
player (DAT), and a multi-media unit such as a CD-I 
(compact disk interactive) player or a DVI player may 
be provided for the audio-visual buses. 

Referring now to F IG. 18. there is shown a differ- ^ v 
entlTudio^visual systemlrTwHich^^ V ^ ^ 3 



^according to a fourthtpreferred embodirnent oHheiS^ 
l_,present-inyen^^ 

systgn showTvindudes a^higHliiflhEbiv t^t^ 
92 and a home^use st orage 931hstalled in a home 94C£3 
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in general and connected by way of a home audio-vis- 
ual bus 94 to a high speed large capacity digital net- 
work 95 such as the B-ISDN. 

The home-use storage 93 is a storage device 
constituted from a hard disk drive unit or a magneto- 5 
optic disk drive unit and having the storage capacity 
of several gigabits and stores therein movie informa- 
tion inputted thereto from a movie software storage 
97 of a movie distribution agency 96 or a news item 
inputted thereto from a news item data base of a io 
newspaper company 98, or various programs of for- 
eign countries inputted thereto from a communication 
satellite 100 by way of a satellite communication gate- 
way 99, by way of the high speed large capacity dig- 
ital communication network 95. 15 

In the present audio-visual system, the format of 
a signal passing the home audio-visual bus 94 may 
be the same as that in the audio-visual system of FIG. 
5. Further, the connection configuration between the 
high definition monitor unit 92 and the home audio- 20 
visual bus 94 is similar to that of the audio-visual sys- 
tem of FIG. 5. 

A still further monitor apparatus according to the 
present invention is incorpo rated in the audio-visu al 
system show n in FIG. 18.| fIG. 19 shows a menu dis- 25 
fAay screen which may be used in the monitor appaj- 
\^ratus o f the present embodime nts^ 



m^the present embodiment, the necessity for 
^uch selection of an audio-visual unit as in the pre- 
ceding embodiments is eliminated, and the user is 
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only required to select one of men u items 15 to 162 £ 
^of programs displayed in a control window 152 at the 
left end of a display screen 1 51 separately for differ- 
ent categories such as a news, sport, a drama, ... and 
a program for children. Further, if an additional menu 
.item 163 is selected, then a prograrrTis searcKed andy^ 
selected in accordance-with-the^titteror-thername of^ 
tj ie director of a movie. Pro g rams which are enjoyed? 
comparatively frequently are displayed at upper por- 
tions of the menu display screen. Alternatively, a par- 
ticular program (a news at seven o'clock) may be dis- 
played at an upper portion of the menu display 
screen. 

In the present embodiment, if the user selects a 
program, then a control section not shown in the high 
definition monitor unit 92 controls so that it either ac- 
cesses the home-use storage 93 by way of the home 
audio-visual bus 94 or accesses the movie software 
storage 97 or the like by way of the high speed large 
capacity digital communication network 95 so that 
the selected program may be inputted to the high def- 
inition monitor unit 92. 

IJ~Fbr'e)farhpteTif'aidralTVa'iis^seliectedrthent 
tro i^window-156-iS; OP.ene.d-and-control-w indows Jor 
°^p ten", ' movies in the 1990's' and so forth come 
out. If thfe "rn6vies"in'tHie T99^^^ 
conditipn,-thensa5Controhwindow-in'which:several:ti5 ' 
Ues °XXX...° of s pecif ic^movies-are:^displa Yed_com e. 
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out. Here, if, for example, the °AOX ..." is selected, 
then the control section of the high definition monitor 
unit 92 first accesses to the home-use storage 93, 
and if the movie is not stored in the home-use storage 
93, then the control section of the high definition mon- 
itor unit 92 accesses to the movie software storage 
97 of the movie distribution agency 96. Then, the con- 
trol section causes the display screen 151 to display 
a message for selection whether the movie is to bie 
enjoyed or copied or of cancellation. In this instance, 
if the user selects to enjoy or copy the movie, the 
movie is displayed in the region 152 of the display 
screen 151 of the high definition monitor unit 92 in ac- 
cordance with contents thus selected and is stored 
into the home-use storage 93. On the other hand, if 
the cancellation is selected, then the display returns 
to the screen of the control window in which the titles 
of the movies are displayed. 

Having now fully described the invention, it will t>e 
apparent to one of ordinary skill in the art that many 
changes and modifications can be made thereto with- 
out departing from the scope of the invention as set 
forth herein. 



Claims 

1. A monitor apparatus for an audio-visual system 
which includes a monitor unit, a plurality of audio- 
visual units, and audio-visual bus means for 
transmitting data signals including a command, a 
video signal and an audio signal between said 
monitor unit and said audio-visual units, compris- 
ing: 

display means for displaying thereon a 
first control window for selecting one of said au- 
dio-visual units, a second control window for des- 
ignating an operation mode of the selected audio- 
visual unit, and for displaying designations of said 
audio-visual units in said first window; 

pointing means for pointing a designation 
displayed in any of said first and second control 
windows; and 

controlling means for causing, when one of 
said designations of said audio-visual units dis- 
played in said first window is pointed at by said 
pointing means to select a corresponding one of 
said audio-visual units, said display means being 
operative to display available operation modes of 
the selected audio-visual unit and to put, when 
one of the operation modes is pointed by said 
pointing means to select it, the selected audio- 
visual unit into the selected operation mode. 

2. A monitor apparatus for an audio-visual system 
according to claim 1, wherein said pointing 
means includes a plurality of remote control keys 
provided on a remote controller for said monitor 
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unit. 

3. A monitor apparatus for an audio-visual system 
according to claim 1, wherein said pointing 
means includes indications of keys displayed in 5 
said second window. 

4. A monitor apparatus for an audio-visual system 
which includes a monitor unit, a first audio-visual 

unit having a receiving function, a second audio- io 
visual unit having a reproducing function, and au- 
dio-visual bus means for transmitting data signals 
including a command, a video signal and an audio 
signal between said monitor unit and said first 
and second audio-visual units, comprising: is 
display means; 

control window producing means for pro- 
ducing on said display means a control window in 
which a channel of a program received by said 
first audio-visual unit and supplied to said monitor 20 
unit and a designation of said second audio-vis- 
ual unit for reproducing a program supplied to 
said monitor unit are displayed at a time; 

pointing means for pointing at one of the 
channel and the designation displayed in said 25 
control window; and 

selecting means for selecting, in response 
to pointing by said pointing means, a program to 
be displayed on said display means. 

30 

5. A monitor apparatus for an audio-visual system 
according to claim 4, wherein said pointing 
means includes a plurality of remote control keys 
provided on a remote controller for said monitor 
unit. 35 

6. A monitor apparatus for an audio-visual system 
which receives and displays thereon various pro- 
grams by way of a high speed large capacity dig- 
ital communication network, comprising: 40 

display means; 

means for producing on said display 
means a control window in which a menu of the 
programs is displayed; 

pointing means for pointing one of the pro- 45 
grams in the menu displayed in said control win- 
dow; and 

controlling means for selecting the pro- 
gram pointed by said pointing means. 

50 

7. A control menu displaying apparatus for display- 
ing a control menu for selecting a program to be 
displayed on a display unit, comprising: 

first means for causing said display unit to 
display thereon a control menu including several 55 
items of programs; 

second means for storing therein access 
data corresponding to the items; 



third means for developing an instruction 
to change the display position of a designated 
one of the items in the control menu; and 

fourth means responsive to the instruction 
from said third means for comparing the access 
data to the designated item with the access data 
to the other items and determining, based on a 
result of the comparison, whether or not the dis- 
play position of the designated item should be 
changed. 

8. A control menu displaying apparatus according to 
claim 7, wherein the Items are displayed in a vert- 
ical row, and when said fourth means determines 
that the display position of the designated item 
should be changed, it shifts the display position 
of the designated item upwardly in the vertical 
low. 

9. A control menu displaying apparatus for an audio- 
visual system, which includes a monitor init, a 
plurality of audio-visual units, and audio-visual 
bus means for transmitting a command, a video 
signal and an audio signal between said monitor 
unit and said audio-yisual units, for displaying a 
menu of programs supplied from said audio-vis- 
ual units on said monitor unit, comprising: 

first means for causing said monitor unit to 
display thereon a control menu including seyeral . 
items of programs; 

second means for storing therein access 
data to the items; 

third nneahs for developing an instruction 
to change the display position of a designated 
one of the items in the control menu; and 

fourth means responsive to the instruction 
from said third means for comparing the access 
data to the designated item with the access data 
to the other. items and determining, based on a 
result of the comparison, whether or not the dis- 
play position of the designated item should be 
changed. 

10. A control menu displaying apparatus according to 
claim 9, wherein the items are displayed in a vert- 
ical row, and when said fourth means determines 
that the display position of the designated item 
should be changed, it shifts the display position 
of the designated item upwardly in the vertical 
low. 
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(57) A monitor apparatus for an audio-visual sys- 
tem which is so superior in user interface that 
the user can select a program to be displayed 
without being aware of audio-visual units con- 
stituting the audio-visual system is disclosed. A 
first control window for selecting one of 
audio-visual units of the audio-veual system 
and a second control window for designating 
an operation mode of the selected audio-visual 
unit are displayed on a screen of a monitor unit 
Designations of the audio-visual units are dis- 
played in the first window, and when one of the 
designations is pointed by a pointing device to 
select a con-esponding audio-visual unit, avail- 
abie operation modes of the selected audio- 
visual unit are displayed in the second window. 
Then, when one of the operation modes is 
pointed by the pointing device to select it, the 
selected audio-visual unit is put into the selec- 
ted operation mode. Also an improved control 
menu displaying apparatus is disclosed. 
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